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SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
having a specific amino acid sequence, constituting a 
human intracellular protease, that is human 26S 
proteasome, and useful for clarifying the function of the 
proteasome, for treating, diagnosing, etc., various kinds 
of diseases such as Alzheimer disease. 

SOLUTION: This new protein is a component constituting 
the human 26S proteasome containing the amino acid 
sequence of the formula. The new protein has an 
important role in the intracellular protein decomposition 
system, and is useful for the clarification of the function of 
the human 26S proteasome, for the cause clarification, 
therapy and diagnosis of Alzheimer disease, etc. The new 
protein is obtained by culturing human lymphoma strain 
U937 in a culture medium containing 5% bovine fetal 
serum in a 5% CO^ gas flow at 37°C, collecting the cells, 

separating the mRNA by a conventional method, 
producing a cDNA library by the use of the mRNA, 
screening the cDNA library with a probe synthesized on 
the basis of the base sequence of the human 26S 
protease me-oonstituting component protein, joining a 
gene obtained from the positive clone v«th a vector, and 
subsequentiy expressing the new protein in host cells. 
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(54) [mm(o^m] th26s:/P7^Tv-A«^riE^)«es*j:tx-€-n*3-K-rsDNA 



(57) [Sii!^] 

?|JS-^ 1 T•^$^^5^SB^?lJ4^^^f c DN A. 
eaS:^— F-rst h c DNA(75ffitfex.^S:|gm$-y:S 



% 



1 

Ao 

DNAo 

im^m 4 ] nmm^ 2 xm ^ti^^mmm- h * 
[000 1 1 

MaSti. t f 2 6 SZT^n^TV-i^tDrnt^^PJid^t^ 

^yh. ^cDNA^5::^-KLTl/^^^eM^::^S^ji|-t- 
[0 00 2] 

Xh^o y^y'T y — M'X^^A2 1-31 kDao:)a 
^t;o<g^^5^;^i^ib7fe^ 2 0 S:7"a7^r y— ix, *5J:^3 
0 — 1 1 2kDa. tt^WM 22SOPA700 ^JP^ 
aR8¥r*1t^$tv. ^f$:<t i.XtJC^W^2 6 
^^2 o o:?5rD a >^W-r5E:^5>T' (tJK^. 2 6S:7^n-r 
ry — A^Pf^) J: «9lSJ5K^nTl/>^ [Re c h c h s 
t e i n e r ^ M. et al.^J.Biol.C 
hem. 268:6065-6068 (1993) . Y 
oshimura^T. et al.^J.Stru 
ct. Biol. 111:200-211 (199 
3),Tanaka,K. et al.^New B 
iologist 4:173-187 (199 
2) ] o :f^'rT y—J>>(0±mi^m^^\^^^oX\^^fj:\^^ 

[0 0 0 3] K^^^4^COWS^^^-4yV^T. :3c^/i.:^— 

(ATP) mm^A^m&n(o^Mm. ^t^^^^v^ii^Me 

'f^'rTV — J>^^ 1^{C2 6 S>^c2^r y — Atcfc^C <t 
ff^Wi't^AZ.f^oX^'O [Chu-Ping,M. eta 
I. . J. Biol. Chem. 269:3539-3 
547 (1994) ] . th26 S :7^n y^r y — 

:^j\^^-^'^^(ow^n'i^mmm(Dmm\c^mx^^}i 

[0 0 0 4] c -My c . Mo s , F o s ^t^^t-^^ 



(2) «f[1^9-7 5 0 8 5 

2 

x^'TTV — MZ.^nrxfiit>f\.^ZLtis^'Wn\^X^^ [I 
shida.N. et al.^FEBS Let 
t. 324:345-348 (1993).Hersh 
ko^ A. and Ciechanover^ A. ^ 
Annu. Rev. Biochem. 61:761 — 

8 0 7 (1 9 9 2) ] . m^nmum\^^n^'f'^y-T 
v—j>.(DmM^t^m^^^x\^^^ 
10 [0 0 0 5] ^fcfF^*ffljis. ^mm^. ^^mm^f^}i 

{r:^oV^T^^7^r y — AiH5^fiS©^p.bT*5i9 [K 
anayama^H. et al.^ Cancer 
Res. 51:6677-6685 (1991) 

[0 0 0 6] ^fc. zf^'rr y—M^<Dm^:^^^:^^—^ 
=^^>y ^j:tlc^^xmM^ti. ^^^X<D^y:^l^ 

20 mm^m^tnWMTT^ fj:t^\cm<m-^L.x\^^^:it:^^7ik\^ 

^thX\^^^ [Aki.M. et ai.^J.Bio 
chem. 115:257-269 (1994), Mi 
c h a 1 e k , M. T. et al.. Nature 
363 : 552-5554 (1994) ] « tSoT. 

t hy'x:^y^Ty-J^(Dm^f&^\^^&^(DtfiWM^(o?^ 

:^=-:^j^<7:)mm^^mnMM(ommchmmx^^o 

[0 0 0 7] ^ bt-T/^:^/^-!''^— ®#OflSP^{^*5V^T 

[K itaguchi^N. et al.^Natu 
30 re331 :530-532 (198 8) ] Tb^h. T/U- 

^yy^'^-^—m{^:^^y^Ty—M^:^m-^i^x\^^^:Lt 

[0 0 0 8] \: h 2 6 S-yuTT y — J>^(D^i±^^'r:^ 
Meatc:oV^T(i1*[ll^5 - 2 9 2 9 6 4 {;i[^7F^tbT 

^319. ^:7^c2^Ty-i^ffl^^^affl^co^/^T^* 

it^^¥5- 2 6 8 9 5 7^oJ:0?1*fl^5-3 1 7 0 5 9 
{;l^^$tVTV^^;^^ *:^0>g<7>t h 2 6 Sr7'a7^7'y — 
40 [0 0 0 9] 

2 6 Sy'aTT y — M.^mf&'t^^^mm2 8 k D a 

(i^TP 2 8Ma»^t¥^) . :^xx/mm^v:^ 

[0 0 10] 

t h 2 6 s:/n7"r y-A^i:i?$^K-r^P2 sua 
50 ifi^fJ#-^iT^^tvsr5:y®^ia^iJ^'&?:f^aR^ 



3 

A. m^itmmm^ i x^^^ti^mmmn^^t^ c dn 

[0 0 1 1 ] 

[0 0 1 2] *:^BJ(7)DNA{Ct*, JilSHSR^^ — K 
■r5-r-^T0DDNA;$5^itt^o ^DNAti. it^^f^ 

[0 0 13] :*:^P^(7>c DNA(*. 0IIx.(*'t h^^S^K 
5o c DNAJ^fc MfflJ!S;d^^afUbyc: (A) *RN 

A^mmti.X'^^-r^o thwa^urti. Af*:^^^^ 
v\ m^mxi^}! hv ^^^-—^^mwv 9 3 7 t^hmm 

Lfc4^y (A) *RNA^ffiV^/Co cDNAfi. [fi^OJ- 
Berg^fe[Okayama, H. and Ber 
g, P. , Mol. Cell. Biol. 2:16 
1-170 (1982)].Gubler-Hoffm 
anti[Gubler, U. and Hoffma 
n, J. Gene 2 5:2 6 3-2 6 9 (1 9 8 

[00 14] cDN A(D:^ x:i—=->'^\t. ^7 2 6 S 

^ y®fiaa?iJ*^. c dna^^ y -;o^ibffi^t:i 

j1#^L/cc DNA>:^n->COg|55>:^SSa^i]*^. :^Sia 

m^xoxntsiOo 

[0 0 1 5] ;*c^PJcDc DNAfi. ia^iJS-^1 T'^^tU 
(i\ ia^iJ#-^2 r^^^ti.'S t»tDt*. 1 4 6 8 b p;5»^ib?'.f 



(3) i|#§§^9- 7 5 0 8 5 

4 

^fiS@a5?iJ^*L. 6 8 1 b pco;*-— y^vy — y^-O^ 

-Afi. 2 2 6r ^ y®??SS;5^^/<e^Me®<^:=^- Kb 
[0016] f^^^ ga^ij#*§- 1 fesv^^^ga5^lJ#-§-2 t;iiB 

©coc DNA(7>±gSia^iJ{;iS-:5i/^T'&^byh:^y 

h cDNA^Y^y y y-^>i/f 

[0 0 17] -^{dt hjie^(ifflf*:^t;iJ:^^S;52jS 
?g(d^i6^tb^o ti^oTga^US^i fc^t/^fi@a^iJS^2 

c DN At>:^:^0^^Offi^{C^^U^5o 
[0 0 1 8] (^l^d. rtbibcD^Mtci:oT^D5. 1 

20 PS»9. *^PJC0®l#{;iA^o 

[0 O 1 9] c DNA(Cl(i. ia^lj#-^ 1 fe5 

c DNA^^J- (10 b pl^±) ^/c. ir^ 

J: t/r V^-ir >- >^ « e> ^'cf 6 D N A »f >T- 1> ^ t^® 
I^ClfiVN^o rt^e>(DDNAWM-tiite^^»fffl<7>:7^n 

[0 0 2 0] 

30 \^A(Dmk^\z.mt^m:^mfi.m'f^xxmm^^A'^. 

["Molecular Cloning. A L 
aboratory Manual"^ Cold Sp 
ring Harbor Laboratory^ 19 

8 9] ummm^xxy^^mmmmmx^^'c^ 

c DNA^^(*5:iSfe [K a t o. S. e t a 1 . . 
Gene 150:243-250 (1994) ] 

40 [0 0 2 1 ] ^7i/2 6 ST'n-rr y — ^flJ^^^J'P 2 8 

SCife [Chu-Ping,M. et al.^J.B 
iol. Chem. . 269:3539-3547 (1 

9 9 4) ] tdf5®^tLTV^^|^v-:7^a7^Ty-ixO*tM 

m^m^^. ^i^^^^x^^ ffit^a®. ir:7r^y/i-s 

-3 0 0. DE A E 7^ h^/^*5j:t;?^N-Y Kci^v-r 
/-^^-r h^ffiV^/c:;*^ P-v- h^^y^— dJ: «9 '>v' 
ry— A;^^e>. m'&mw^ xj-^ y^^y (hpl 
50 C) P2 8^fi«^^iliL:rco ^®t±itij5>^s 



% 

5 

v?^:;^;^ h —/I^MtvT. 10%SDS-PAGE^ 

[0 0 2 2] ^i^p 2 sm&S:(o^^T^ ymnm^}^ 

T<0:fe"iSfet-<J: "^^^Lfdc SDS-P AGET5>Btb/c 

la^iJ^iE^iJS-^ 3 - 6 tc:^ bfco 
[0 0 2 3] (A) ^RNACOI^M 

t hi; >^:7;j-— x-^^t*U 9 3 7 (ATCC CRL 

1 5 9 3) ^Sro'^i/Ji&i^jfa.fg^^tfRPM 11640 

7]^— y briTT^— h (3 O n g/m l 

-T?l 6 0#r^^SL. 1. 1 gO^J5S^^#?ho ^tv^5. 
5M^r=->?e7A^:;*->-r^-h^?Sl 6m 1 {C^ft?b 
/c^. [Okayama et al.."Met 

hodsin Enzymology" Vol. 16 
4, Academic Press. 1987] dttfe V ^ 
mRNA^^SLT^Co rtt^ 2 OmMT r i s -HC 1 
(pH7. 6) . 0. 5MNaCU ImMEDTAT* 

^c^^^v^/i<y (a) ^RNA^st^b^Co ^<o^o\c\^x 

7 2fiQ<D7ii]) (A) *RNA^#fCo 
[0 0 2 4] cDNAy-^y'y V —(Di'fm 
1^ U'-z^>'^^^ ^—p KA 1 iij^m^4 - 1 1 7 2 9 

2 ^<2>®) p n I Xmim. ^ffiK^^^t^ J: "9 

6 OficDdTT^— /U^ft^JOtTto rtb^E c o RVf^fL 
b T >Ni- ffilj O d T 7^ - / U ^ 1^ ^ L 7t t> CO ^ ^ - y ^ 

•^-(t LTffii/^?to c DNA'g^^iJcc^^;S^{*ti::stfife [o 

kayama et al.. ±*i:SCM {^f^^o/Co it 
iciMb/ciAKy (A) *RNA6/ig<l:. ^i^i^-y'y 
-f-^— 2. 2 /i g ^r^— /l^^-yryhf^. 14 4WS:<7)iS? 

m-^cDNA^^fiScLvto 
ta^ ^:5^/"/UttlSf^. 2. 5 /zMd CTP#?5eT1 5 
¥fiC0**SGSg?ig«r;!)Dx.r 3 7^3 0 5JP^S/EUdC 

3 0 0 Wi<^:^aMDNAy if^^;bDft 1 2^— ^ * 

^1 r ^ y®?gE?ijoitS5E 



(4) iRF§3^9-7 5 0 8 5 

6 

^ir/uyy4y—^^B>mft^'^ff^j:ofZo RJcS^Kl-dNT 
P (dATP. dCTP. dGTP, dTTP) . 30 

Ayi^V?^y—^. 1 5miL(Oi^m^R^ a s eH^^M 
LT. 12^1H#rfl. ?fel/^T*2 2^lNPPflS/^;^^^. R 
NAm^DNA{:^mW:l^tio c DNA'^^S/S^S^fflV^ 

rAfli®NM5 2 2 {yr/^^i^rft) (omK^^^n 

?iofCo ?f^ffi^mt^/^^^^Vfefe [D. Ha n a h a 
J.Mol.Biol. 166:557-580 (1 
10 9 8 3)] {CV^oti, 

[0 0 2 5] t h cDNA^-Y::^^y-<^Jt&Sia^Uft?tFf 
±l5c DNAy-r:/^ y —CO—U^ 10 0// g/m 1 T 
Vt^Vy ^/^^2 X YT^^Jg±te±{c:^V^T3 7^—^ 
iSSL/Co ^^-h(;l^C/cffiS^?5r3on-^}&v^l o 0 
/z g/m 1 rvt^v-y >"g'#2 X YTigtte2 m 1 
LT 3 7^20#Pflig^f^. — v^MK 1 3 K 

07^ig^^-^. ^btdS 7t;-B^ig«LfCo 

my T -t^r>N A^mmi^fz-o -^^myr-^JoNA 

20 (i. ^^^^T-^l^LfcMl 3 v--^v:^:7^^-r-^— i: 

Taq/Ky^y— if {Ty'y^ v^<4:^iyy^TJ^y^itm 

NAv— -irVih— HVM:^v';^7"AX^±) id 

^^\^x cUNAco^mnm^ik'mi.t^. ^it^m^^^^y 

[0 0 2 6] c DNA^ CI— rnV^ 

±my'—^^—y^. ^i^P2 smmS(Dm^r^ ym 

30 ia^lJT*1^^b:rc«?£:^. a — VHP 1 0 0 9 7 ^^^^-T 
^y^yy^% KpHPi0097(c:<J:or:=i — K^ti^Ti/^ 

x\^^z.btf^Vm\.fz-. ^(0^yy^%Y<oWM^Wi\\^ 
Tj^-fo cDNA^v-t^-h<7:)^SSiaa^iJ^*^L7^c^r 

2 2 b p CO 5 ' ^fflg^^^^. 6 8 1 b p(^;t— 
y — X^^^^:7U— A. 7 6 5 b pC03' ^fflH^M^;^^ 

^^^c^-SWIig^^bTV^fc (ga^ii#-^2) o :rvy- 
>^:7 ^(^2 2 6r ^ 

40 m^3-^\^y^\^ft.mu^'yP2 %m.^^(OA'm(ou^ 

[0 0 2 7 J 
[1^1] 



1 (117-135) 
3 

1 (7 0-8 0) 
4 

1 (1 36-14 4) 
5 

1 (190-20 4) 
6 



(5) 

8 

NRHE I AVML L EGG AN PD AK 

NRHE I AVML L EGG AN P DAK 
DD AGWS P LH I A 

XDAGWQPLH I A 
DHYEATAMH 

XHYEATAVH 
LLVSQGAS lY I ENKEE 

XLVSQGAS lY I ENXEL 



^mW-S - 7 5 0 8 5 



[0 0 2 8] /^*5#^tv/cc DNACOga^lJ^ffiV^Tt&a 
gfi^ljT^— <— >^G e n B a n k/EMB L/DD B 
J^^^bf'SSm. ESTy^-^-<->^(D4^{ria^lJ#-^ 

2x*m^ri^^mm<D c r>N A t^^m^—wc-t^ c d 

NA<D^^m^^l (^^#-^R 1 3 9 4 7fj:tl ^^^^^ 

Cm R N A th^o {^HEt^nev ^ ^fc^ (omm 
[0 0 2 9] ^i^^fhrimwiii^^^m&K^fii 

:^^m<Oc DNA^^^^y'9:^% KpHP10097 

m^±m.\^fz.o @a^ij#^2-es$H^ffissa 

^W^e>i^®$;h.6Meac:>^«^T-:S2 4, 4 2 7 i^ 

mmmp^ x*— ifc c d n a ;655g/5Mc@B^ijs-§- 2 x* 

[0 0 3 0] 

>^y;=^^KpHP10097 iMg^s 2 0l|if4:coP 
V u I I 2 Oi^ffiCOH i n d I I I XmitX^tz.'^k. 
0. 8%T;(f n—>^</yU^^?^^ t:^-. 7 0 0 b p 
t^DNAif>i'^y/^;i^^^*? ttib^Co Ol/^T\ tac:7^ 
C3^ — , t''n;^7^;;t;— tfCOSDSa^lJ. rrnB 

T 1 r2^'-^^'^-^-^^'r^:K^mm^m^-<^^- 

pMK12 (4*^^2 - 1 8 2 1 8 6-^^ffi) l^g^ 

2 O^ffiCOP V u I I <t 2 0^^iL<DH i n d I I I X*m 

iti^fc'ik. 0. 8%r:^^—:^y/i-'m^^m^f)^^-t. m 

3 k b p(7>DNAW>t^y/U;ei^^^*9 tUL/cio rM#cOD 



* JMI o 9^?l^H^t^b7^Co K 

pMKP28-Pvu I I *IJPI^^^^i1fe!ll 

[0 0 3 1] 2:^<D::^]) ^^1^ l-yt^V^zfy^-^—PR 
1 (5' -GGG ACGTC ATGG AGGGGTGT 
20 GTGTCTAA-3' ) ^PR2 (5' -GTCCA 
GCTGAGC ATGCCCAGTGCAAT- 3 ' ) 

^DNAiW)^^^ (r:7^^-r hV'<-r:^v'^7^AXi±) 

pHP 1 0 0 9 7^ 1 n g PR 1 . PR2 

-^tb-^ttl 0 0 pmo i e ^fflV^T. PCR=^';/h (^ 
fiitii) t^J:'9 CDNAC0 5' ftyffll?^m«<l:«*ILfc, 
:7^/— /PjitU. ^^y— /l-it^^. 2 0W^fc(^Aa t 
I I (Mmi) t2 0m&<DP^rul I XTMitl^. K/S 

30 Ob p<ODN AWrn^^/^^^h^V mL^Ml^tCo 

[0 0 3 2] Zfy:^^ KpMK P28-PvuII 1 
M g^. 2 Om<L(OAa t I I <h 2 0^{^<DP v u I I 

xmit i^tim. 1 % T a - ^/um^^m f:t . 

3. 7 kh p<DDNAm}i^^/^y^^h^y)mi^fc, ^(D 
DNAm)it9cii^PCR{:^X^XmUVfcmi 5 0 b p 

:^H§@IJM1 0 9^?i^®^«^LfCo ?I^K«toj^»;i-'b>^^ 

KpMKP2 8^ML. mmmmmmmm^c^^ 

40 ^Sit^El2t^:^-to 

[0 0 3 3] p MK P28/JM109 <D~mi^^W. 1 
Om 1 ^ 1 0 0 /X g/m 1 T^^ev-y V^^L Blgifel 

0 Om 1(^98^ 3 7^X8it ^i&^b. Acoo;^^!^ 
0. 5 {cfjiotz t ^ y':f^^''yi^^:^:^y 1^ hi^h^^ 

1 mMid/cf-S J: ^{-^^[JDbySio ^ 'bi-3 7'CX3B#r^t§ 

mm. m^L^{^^<:>xmm\^fco ro^^s^^w^^^s 

5. 2 6 kDaCOfi^d^^^ttXtT^C^Sffic^^-'^V' K 
50 [0 0 3 4] 



(6) 



9-75085 



h 2 6 S >^Dy-r y — AP 2 * 

a X r y - A ^ «-a?sflgco ^^*5 <t i:* 

[0 0 3 51 * 

ATG GAG GGG TGT GTG TCT AAC CTA ATG GTC 
Met Glu Gly Cys Val Ser Asn Leu Met Val 
1 5 10 

GGG AAG CTG GAA GAG TTG AAG GAG ACT ATT 
Gly Lys Leu Glu Glu Leu Lys Glu Ser He 

20 25 
GCT ACT AGA ACT GAC CAG GAC AGC AGA ACT 
Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr 

35 40 
TCA GCT GGA CAT ACA GAA ATT GTT GAA TTT 
Ser Ala Gly His Thr Glu He Val Glu Phe 

50 55 
CCA GTG AAT GAT AAA GAC GAT GCA GGT TGG 
Pro Val Asn Asp Lys Asp Asp Ala Gly Trp 

65 70 
GCT TCT GCT GGC CGG GAT GAG ATT GTA AAA 
Ala Ser Ala Gly Arg Asp Glu He Val Lys 
85 90 
GCT CAA GTG AAT GCT GTC AAT CAA AAT GGC 
Ala Gin Val Asn Ala Val Asn Gin Asn Gly 

100 105 
GCA GCT TCG AAA AAC AGG CAT GAG ATC GCT 
Ala Ala Ser Lys Asn Arg His Glu He Ala 

115 120 
GGG GCT AAT CCA GAT GCT AAG GAC CAT TAT 
Gly Ala Asn Pro Asp Ala Lys Asp His Tyr 

130 135 
CGG GCA GCA GCC AAG GGT AAC TTG AAG ATG 
Arg Ala Ala Ala Lys Gly Asn Leu Lys Met 
145 150 
TAC AAA GCA TCC ACA AAC ATC CAA GAC ACT 
Tyr Lys Ala Ser Thr Asn He Gin Asp Thr 
165 170 
CAC TTA GCC TGT GAT GAG GAG AGA GTG GAA 
His Leu Ala Cys Asp Glu Glu Arg Val Glu 

180 185 
TCC CAA GGA GCA AGT ATT TAC ATT GAG AAT 
Ser Gin Gly Ala Ser lie Tyr He Glu Asn 

195 200 
CTG CAA GTG GCC AAA GGT GGC CTG GGT TTA 
Leu Gin Val Ala Lys Gly Gly Leu Gly Leu 



10 

mm^ : 1 

ga^lJCOg^ : 6 7 8 

Em(Dm : mm 

Ba^fJ(7>®^ : c DNA to mRNA 



TGC AAC CTG 
Cys Asn Leu 

CTG GCC GAT 
Leu Ala Asp 

GCA TTG CAC 
Ala Leu His 
45 

TTG TTG CAA 
Leu Leu Gin 
60 

TCT CCT CTT 
Ser Pro Leu 
75 

GCC CTT CTG 
Ala Leu Leu 

TGT ACT CCC 
Cys Thr Pro 

GTC ATG TTA 
Val Met Leu 
125 

GAG GCT ACA 
Glu Ala Thr 

140 
ATT CAT ATC 
He His He 
155 

GAG GGT AAC 
Glu Gly Asn 

GAA GCA AAA 
Glu Ala Lys 

AAA GAA GAA 
Lys Glu Glu 
205 

ATA CTC AAG 
He Leu Lys 



GCC TAC AGC 
Ala Tyr Ser 
15 

AAA TCC CTG 
Lys Ser Leu 
30 

TGG GCA TGC 
Trp Ala Cys 

CTT GGA GTG 
Leu Gly Val 

CAT ATT GCG 
His He Ala 
80 

GGA AAA GGT 
Gly Lys Gly 
95 

TTA CAT TAT 
Leu His Tyr 
110 

CTG GAA GGC 
Leu Glu Gly 

GCA ATG CAC 
Ala Met His 

CTT CTG TAC 
Leu Leu Tyr 
160 

ACT CCT CTA 
Thr Pro Leu 

175 
CTG CTG GTG 
Leu Leu Val 
190 

AAG ACA CCC 
Lys Thr Pro 

AGA ATG GTG 
Arg Met Val 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



(7) 



9-75085 



11 



12 



210 
GAA GGT 
Glu Gly 
225 

[0 0 3 61 iE^lJS-^ : 2 
ifi^lJCOg^ : 1 4 6 8 

mmm : mm 



215 



220 



U 9 3 7 
HP 1 0 0 9 7 



Sa^ycOffi^ : c DNA 



t o mRNA 



10 



#m^^-riB-^ : CDS 
ffig : 2 3 . . 7 0 3 



AAGTAGTTGC TGGGACAGCG AA ATG GAG GGG TGT GTG TOT AAC CTA ATG GTC 

Met Glu Gly Cys Val Ser Asn Leu Met Val 
1 5 10 

TGC AAC CTG GCC TAG AGO GGG AAG CTG GAA GAG TTG AAG GAG AGT ATT 
Cys Asn Leu Ala Tyr Ser Gly Lys Leu Glu Glu Leu Lys Glu Ser lie 

15 20 25 

CTG GCC GAT AAA TCC CTG GCT ACT AGA ACT GAC CAG GAC AGC AGA ACT 
Leu Ala Asp Lys Ser Leu Ala Thr Arg Thr Asp Gin Asp Ser Arg Thr 

30 35 40 

GCA TTG CAC TGG GCA TGC TCA GCT GGA CAT ACA GAA ATT GTT GAA TTT 
Ala Leu His Trp Ala Cys Ser Ala Gly His Thr Glu He Val Glu Phe 

45 50 55 

TTG TTG CAA CTT GGA GTG CCA GTG AAT GAT AAA GAC GAT GCA GGT TGG 
Leu Leu Gin Leu Gly Val Pro Val Asn Asp Lys Asp Asp Ala Gly Trp 

60 65 70 

TCT CCT CTT CAT ATT GCG GCT TCT GCT GGC CGG GAT GAG ATT GTA AAA 
Ser Pro Leu His lie Ala Ala Ser Ala Gly Arg Asp Glu lie Val Lys 
75 80 85 90 

GCC CTT CTG GGA AAA GGT GCT CAA GTG AAT GCT GTC AAT CAA AAT GGC 
Ala Leu Leu Gly Lys Gly Ala Gin Val Asn Ala Val Asn Gin Asn Gly 

95 100 105 

TGT ACT CCC TTA CAT TAT GCA GCT TCG AAA AAC AGG CAT GAG ATC GCT 
Cys Thr Pro Leu His Tyr Ala Ala Ser Lys Asn Arg His Glu lie Ala 

110 115 120 

GTC ATG TTA CTG GAA GGC GGG GCT AAT CCA GAT GCT AAG GAC CAT TAT 
Val Met Leu Leu Glu Gly Gly Ala Asn Pro Asp Ala Lys Asp His Tyr 

125 130 135 

GAG GCT ACA GCA ATG CAC CGG GCA GCA GCC AAG GGT AAC TTG AAG ATG 
Glu Ala Thr Ala Met His Arg Ala Ala Ala Lys Gly Asn Leu Lys Met 

140 145 150 

ATT CAT ATC CTT CTG TAC TAC AAA GCA TCC ACA AAC ATC CAA GAC ACT 
He His He Leu Leu Tyr Tyr Lys Ala Ser Thr Asn lie Gin Asp Thr 
155 160 165 170 

GAG GGT AAC ACT CCT CTA CAC TTA GCC TGT GAT GAG GAG AGA GTG GAA 
Glu Gly Asn Thr Pro Leu His Leu Ala Cys Asp Glu Glu Arg Val Glu 

175 180 185 

GAA GCA AAA CTG CTG GTG TCC CAA GGA GCA AGT ATT TAC ATT GAG AAT 



678 



52 



100 



148 



196 



244 



292 



340 



388 



436 



484 



532 



580 



628 



(8) 



if^m^S- 7 5 0 8 5 



13 14 
Glu Ala Lys Leu Leu Val Ser Gin Gly Ala Ser lie Tyr lie Glu Asn 

190 195 200 

AAA GAA GAA AAG ACA CCC CTG CAA GTG GCC AAA GGT GGC CTG GOT TTA 
Lys Glu Glu Lys Thr Pro Leu Gin Val Ala Lys Gly Gly Leu Gly Leu 

205 210 215 

ATA CTC AAG AGA ATG GTG GAA GGT TAAACAGCTT GGATTTATTC 
lie Leu Lys Arg Met Val Glu Gly 

220 225 
TTACTTTGTA TGTTGTGTTG TTGTCCCCAG TGTCCTACAA ACTAATGTAT TTGTGCACAA 
GACATCATCT ATGAATGATG AAGTTTTCTC ACCTTCAAAG TCTTATAAAC ATGTTGACTC 
TTGTTCCTGC TGAGmCTT GTTCGAAGCT TACAGCTTGT TTTCCAGGCA TCGAATAACT 
GTTGAGATTG TTCTACTGTT GTCGTATATT CTTCTATATT GAATTCTGGT TAATTTGGAG 
TAACTAATTC TGTGGCTGTT GTGAGTCTTC AGCACCCTCC CATGTACCTT ATATCCCTCT 
CTGAAACAGA ACAGCTCCAA TAGCAACAAG CTAGTTGTTC TGCCAGATGT nCTATGTGG 
ATTCTGTAAT GTTCCTCCAT ACAGTTAAAA CATCCTAACT TGTTTTTCAA GCTCACTCAG 
GCCTACGCCA AACGTTTCTG TTTTTTTTAA CCATGAGGTT TAATTTATTT TTGTGATAGG 
AGGGATATTT ACATATTTTA GTGGACX;ACA TTTTAAGTTG GATGGTGTGC TCTAAAATAC 
TGAAAAACAA TAGCCCATAT ACCTATGTAT TTGTTTTTGA TGGGTTGTTT ACTCTGAAAT 
AAAATGTATG GTTTTCTTAA AAGGAAGTTT TAAAGTACCT ATTTTGTGTC ATCCTGTATT 
GAAAAGAATG TCAAGCTTGT TAAAATGACA TGTAACAAAA ATGTATTTTG ATTTGTATTT 
CAGAAACTAA AAAATAAAAT GTTGAAAG 



676 



720 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1468 



: 3 



[0 0 3 7] mm 

m^mS:^ : 1 9 

mm<Dm : r ^ y@ 

Asn Arg His Glu lie Ala Val Met Leu Leu Glu Gly Gly Ala Asn Pro 



1 5 
Asp Ala Lys 
[0 0 3 8] gfi^lj#-^ : 4 
nm<0-S:^ : 1 1 

mm : 

Xaa Asp Ala Gly Trp Gin Pro Leu His He Ala 

15 10 

[0 0 3 9] mm^ : 5 

mm<OS:^ : 9 

mm(7:>mm : -^y^^ k 



10 



15 



40 



mm 

Xaa His Tyr Glu Ala Thr Ala Val His 

1 5 
[0040] ia^lj#-^ : 6 
S^^\\(Dm^ : 1 6 

y^i^p^^hM: ^m^yy^?^ > h 
mm : 

: ^iy 
: 



Xaa Leu Val Ser Gin Gly Ala Ser lie Tyr lie Glu Asn Xaa Glu Leu 



(9) 



9-75085 



15 



16 



15 10 15 



1] 



12] 



ECMI $ph 



Hind HI 
Sphl 

f 1 oil 




AatW 



PvuW 



p28 cDNA 



pBR322 
oil 



Amp 



pBH322 ^ 
Ort 




Amp 



(51) Int. CI. * m,m^^ rr^mmm^- fi mm^Tjkmm 

A 6 1 K 38/00 ADU A 6 1 K 37/02 ADU 

(C 1 2 N 15/09 ZNA 

C 1 2 R 1:91) 

(C 1 2 N 1/21 

C 1 2 R 1:19) 

(C 1 2 N 9/64 

C 1 2 R 1 : 19) 



